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im*m 1 1 

miz&-rz tu%u t , m%iJ±mm<^±MKm tmBrumm ti4^i^^|-t^> -tu 
nmt^^mu&n.momm^mu^^iKmtiru^m^mt^mi nmiummz 

mmf±mm<vmm±.m t ±§i^«ffM l . mrnmuufaiz mm±^m 1:11:^12 

£ If x. c fc £ « t i- £ 9Kffim*«S o 

mmm i Kii^L t mum 2 nm^um^ zxiKjfZj&zixx^&ztzmwLttzm* 

-fz>j±%mt, z<Dj£mWk(DmuTmKmi-z>Tunut, mBi±mwk(r>±m^%Lm& 
rmnm tm%z®fr*%i-z> ±»«* t * s-* muj±mm^mm Kmu^^mur 

[W«6] 
[1118] 

imxmi o] 

HU fE^SRSflf tt * 7 9 7 ^WWRItS -e h %> i t -T * 8 * tz it 9 IS* 

[BtM l 1 ] 

2003-3106719 



#11 2 0 0 3 - 4 0 2 7 1 4 ^- 9 \ 2/E 



[iSjfcJH l 21 

fluiE3tJt/Ifi:^£< t i : ^#St t^»iti8 1 lcov^T 

[1*1 1 3 ] 

*r± k m i iMfc-tz xm t s 
zxmt^ 

mmi±mm& «t y f ^E±«*s * £ i % 2 ftttJi zmm-tz xm t , 

£#WMH ^Mt^ X# t , 

hu ten 2 & i v m 1 l xflu ten 2 ^ x 1 * mm*) k i^*-r * x*i 

mmxmmmzmmzmi 1 1 i> ^mmm 2mmji£mcm}kmzfzfc-f zxmt ^ 

1 4 ] 

flu ie« wfj mmfr t tiz m 1 w&m * Mt & ig t , 

fluiBTfBmffiis =t raism i £«^MMMM«fe^ i «tt«tcai:*sii 

flu fEffim^o-^^ * a v^flufeTSBms t a * * * xmmm * Mt * ig 

t> 

flu i ei±s^ j; «f fluie±^«ffi £ a 3 n 2 m.%tm xm t , 
fluies 2 £*v>i*ifiM;£iRi£«Me# 2 m&m km t & m 2 m>i?L£^ri- & 
£?pom;§i zwm-tz xm t , 

flufe» 2 i3 «fc tffc 1 *a?L£ii LTflfflfiH 2 * i W 1 littf *3JRWKIfe*1-*X« 

wmxn&mfmm^mi 1 1 i>tzmi%2mmiizmcMikmzKj&ir&xmt, 

[itgl 5] 

k z wfo* %> xm t , 
mi&uomm<ki>zm&&tix&^mKMmzfcj&-t2>xmt, 

flu iET»**i3 «t xim^mmm zmi i±mm % zxnt, 
muj±nm<D-u^im^mi^T^mmtm^^^^^i-^x^mu^fmi-^xm 

flu Em®?L £ ® L Tflu fQgftttff £ S^fi^) K ISfei't -5 It t , 

flufs^fMd^a^ 1 1 bizmtmmiizmcmkmzMmi-zxmt, 
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[0 0 0 1 ] 

*%mi±, &mwi7 1 fr?*&mtiL%M&t ixfcm&»im%, mmmm^m^mm 
mm^tzmm&m^mm^mL, m^mwzimm^z x ^ %mtit^ rtfzmm&m^ 

[0 0 0 2 J 

E.mm<Dm&m^£i%m Ltzmm&m^m^^, FBAR (Fi lm Bulk Acoustic Reso 
nator), & £ V^(± B A W(Bulk Acoustic Wave) t' t i> {£ ilX & <9 > 

rsu x-tmx ghz ^vxtmmxm^mwmm t m^m^mm bti&ztfrb, 

o 

[0 0 0 3 ] 

2 / /m©|)|t2GHzi: > ^0. 4^m~0. 8 mOdl?^ 5 G H z L , Wn 

tGHz j-eco^sM-ft^pr^-e^^o 

[0 0 0 4 ] 

mm&^xm^m y 4 >v 9 * itm-f zzttzx*), mmmmm^ rf? 4 >v? ttx 
mm-t&zttfxz&o ztz, mi lc^tiTC, mm&m^m^ s^)*^-yy\ a 
x irm^zms^z ztx\ mM^mmm^m&mm^m^- (voltage controlled o sc 

illator: VC0) t LX mmir & Z Z> 0 
[0 0 0 5 ] 

wmj±n.£MT<Dmttt. mnmmm^mmkt 2 ^nmkQmxm-rzt^x^ 
1, ztzfrmiiftvm^tzmmmzmmir&ztx, K£%Qiuzmz>zttfx£&o 

[0 0 0 6] 

&m&m%onfc&xvz<omi&i5m*m 1 27^^1111 6i:*t 0 ti\ mi 2cgtj: 

ffiiI5 3fS9o 01 3 tc^-f"J: -7 C, «i)ji5 3±.KJ--y^y^L^-f v^Jffi 

5 (^Utf^lt^U K-yifcy'Jt- M'7X, BPSG) 5 5 ^fMt^o * 

«i 5 3 ©n^sait-?. i t-ii ^miti-z>o zti{zx<o, 1*52©^ 
Km&m 5 5 tmrnztiz m 1 4 #bb) 0 

[0 0 0 7] 

T^««, EEmiL ±MHH£JliM«U > 71r %> z\ t K X *) , 

«M 5 5iCTlI66 0 b. JEmjg6 0 a, J: O^t^M 6 0 c 3&»<b fc*5*KJE« 
^6 0*Mt-S (HI 5#Jg) o 
[0 0 0 8] 

6 o \zfmx, m^y^yvKx <om&m 5 5 ^i^*-r^o 3 ttvu^xiz x *) 

[0 0 0 9] 

z(Dmmf±n^m^6 o©eii6 0 a t±r««6 0 1>. 6 0 cxmi&znz&MM 

Bfflft 2003-3106719 
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014:12 1 7 H^-To :MHO£#7 1 fc3»£JE«#ig : F 6 0 £7* Y-**>'f'4 

7 3 fci t)gIL, «7 1 ^7^5t*Ol7 7 fi A> 7 5 tc J; •} &£LT3Cffi£f 

it-r £ 0 

[W^m 1 ] 2000-69594 
[0 0 10] 

±MS6 0 cO±^j3«tO f TSI5M6 0 b<7>Tjjlz&%M*WtV&&E&$>*) 
0 bOT\£o£&*l±, 'BE tcgl 1 2 1 6 KtfL^J: •? tcflt&Jl 5 5 £&*>7&»i;*!>ffc 

l t ii^^ 7 f- > y K£t) mm^t z urn ^u:t^t^„ , ±^mn 6 o 

[0 0 1 1 ] 
[0 0 12] 

»ljra?L75*^j£$nfe»jRJEES*«Ti:, E«SI©±mfc±l&£iH*:^j£U SIMM 
[0 0 13] 

mm t *^&mmi±mmomm izmuzij&iizmUTwmm izmc^mi nmnmm £ 
tifcmmE.n&mi-k. mii±nm<nmm±mk±%mm*Mf&i, mmm^u^nzmu 

tti> izmmm 2 mmn kjm $ n fcsrjhs t > £ - 1 t -r & 0 

[0 0 14] 

mt, mm^WKMmzmo x i \z%mztitzi±.nMt, zwjznmvTmizm't&Tu 
nut, mii±%m<D±^izmLmtiTumMkm%&ufrz%tz>±.u i mmk «r^tr» 

*> tzjtmztifzmikmt, zmx.tzztzftwik'tzo 

[0 0 15] 

T^msis «t raiBH i mm.m ^m^mmmmu^^zmum i «a cic^gi sa?L 
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[0 0 16] 

m<7>'>%< t ii-mftznd x i KTSBMfc^js-t&ie^ mBTummaxt/mB 
m i m&mzm^mmmMij&]izmz% 1 mm cici.ii mmjiz^irz&mmzft 

fM-rsiet, Mmi±nm&xvmi±unm£mnB2m&mzfm-t2>xmt, m 

Mj&mtfcj&ir & xm t , irie^ 2 «t to 1 * it l rfr fate 2 & «t to 1 «® 

[0 0 17] 

$tz, *%w<om6(ommzxzmmmm&M&omvkijmte, 
xmt, mz&uvmtmfr^mfr&tix&^WKMmzfm-i- &xmt , mm^WKM 
i©^< t i>-$i>fr*mn x -) izrumm^Mf&i-^xmt, m uT$mm& x xt m ie 

& z ufr xumm zMfc-tz xm t , mm&mma x t/muxumm ^m^rnm. 

z> ^mmmrn z ffM-t iigt, mr Emm * m t x m tm&m £ mirm k m^-t & xm 
t> mm^mrtj&mzMi kti>KmmmmjLzm<~M±mzfm-f2>xmt, zmttz 

[0 0 18] 

mwzmmirzfztbtDm&vfm] 

[0 0 19] 
[0 0 2 0] 

*mnomimn%mi<zx&mmi±m#m%<DMj&zm 1 c^to ^sheh^s?? 
a, m 2 ^-rwmBA-AxwmLtzm^ommmx^^o 

[0 0 2 1 ] 

<£ -5 ClfelittM 1 ±«$£*i/c|f$lffim*}gT3 fc, :oSHES^3 toWtc 

»£fl^j££9±K^jft£*i7fc#.ihJg lit, t«13a, 13b t*ffiz.X^2> 0 mm 
J±m^m^-3it, JElCBt 3 a fc, TW^ffl 5 fflKfgtt & *ifcT«*E 3 b fc, ±Sffi£ffl 7 

[0 0 2 2 ] 

* (Hl> d2#BB) 0 ±UmU3 cU, m«m3 aO±^i7i<Dffii:lLti^ 
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»i^otv^IJt(:jit[i:-t^)±il3 a# ? m^3 b, 3 c frh<r)TS.E.i$:VxmMWli- 
h a £43, XMI&fcWz&^Xit* H2 tc^i" J: ^ I:TIII3 b t±Ili3 c tile]- 
^[S]^5E^LTv^^\ HI 3 izjf.-r X o \zW.yft Z>-ftH^l£ LT^T^K 
[ 0 0 2 3] 

»liiJEa*»3(i, H2('7F-tJ:^C TSB^iE 5 t ±SG£?H 7 ^1 £ * i n 
^ma?L6 7& ? 4fflI^tt^nrv^o -^mil7L6 fi, Eti3 a <D«f «^¥ti«^I£ 

[0 0 2 4 ] 

16l3a(t ±M^?|bI ISI 9 & <fc VMitm 1 1 K^lft £ titz * > 9 t h?L£rfr LT 
^EEm*iS^3 0T^mS3 b fc*^WKgM£S*u SSI 3 b f±±«»®HJMR9 

[0 0 2 5] 

£o fcfc. IU4 7!;Mll7{i, l3 2tc^-f^Wf*B-B-C«BfL^»^OWflffiia-e*4o 
[ 0 0 2 6] 

U P £ K- lf^Lfc* B B B Iy 'J 3 ^ & t> <b & & *jittif 2 0 «HU 'Jv/ 
?y J bXV'RlBm *>3-v^-y7 (RIE) K J; I) > $r£fro fc„ £cV*T, 

Hl-C»Wt^i:Wi:#JK«:^r-*-*, S1I3 a t±Tl«3 b, 3c fc^iLfcfi 
EI*ST3^MU: 0 Ell3aO-H!i:(i, itti2 0S:I«iyf ^ 

[ 0 0 2 7] 

#Cfc, 15i:^tJ:Ti:, SUBEm^lMT- 3 tf>±K, 2 2 £j« U 'Jv^5 7 

YisitTOStt-i't^xyf-^tcj; ^^^--^^Srff o/t 0 It^t, x/^y^fi, C 
VD(Chemical Vapor Deposit ion) tti\i.W t 1tt&*M^X * m jUfWLiUI&fr b Z> ±. 

u^mifmm 9^i$il, v v ?yy j tffcmn. 4 * > x ? ^ > «t 0 /< * - - > 

7*'ft^tZo ±^#WM§l9<7)-g|U;«\ «lttJg2 2 ^H?x- 7 f 

[0 0 2 8] 

HI 6 tcjjttJ: o 4ittS2 0> 2 2<0*^ll?fl5(:«*'e^i7f t> 
±^mM5L8^J:O f T^a:®?L6^^!|ittl 2 2 , 2 0£ITO^#?i§» 
It* t , »MI±m*^? 3 <D±TK±.U^M 7 VTU&M 5ZfmLtz 0 
[0 0 2 9] 

@7t:^tJ:^:, ±I^fiM9±i:, 0iR(£ x/f-y ^fcttffl LT, 

fiaj x. b§s& ^ * * ft its i 1 £ $m u 6 , szmcztizxt) mm&m 

[0 0 3 0] 

&±&mi,tz£n m&mm&m*<»#MUn±Ti l z£Mi:r>mixm±Ltzn%kK. 
m^m^ % mm & y° n * x -c-iat * - 1 ^ »r t& t & o , t^*^^^- 1 m * «j mas * r ^ 

mmKm&M%*&2>z£tfx*zz>o r *r-vm\z%i®%s 
m<%z>tz&, *mmMm(vmmj±n&M&&fe%:<Di><Di i z$t^<xn (t^:^^^ 

o 

[ 0 0 3 1 ] 

^mMJ&miz&^xit. mmi±m^mj-3i<zMm^i6^m^hfi, ±wmmmm 
m9 Knmii8m^fhfix^^>(DX\ m±m 1 1 tfm&tuz < ^t^vm&z^Lx^ 

mm 2 003-3106719 
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[0 0 3 2 ] 
[0 0 3 3 ] 

^ CIS * ffl v > ft ti\ ^MSm^lST- 3 (±¥ffi & f, M $ ft S - 4 0 
[0 0 3 4 ] 

£\ ±^pfMM 9 £ J: tfWltJf 1 lli'f 7f *k?>rr-K Ifcli^U- 

itn i nmm&>H-<r># ! &zm\<*xz'*'y ?mzx »)Mt^:^n t^ D 

[ 0 0 3 5] 

ifc, HI 8 tc^i-J: ? fc, ±^^?lsiffM!li9 Aii#^W*4^^fMLT t^v^ 0 ci<^J» 
£\ Sil3a, 1 3 b<on *>w4?&< x & -#(i±*fc£M?fMJI! 9 Ai:TOC^$ 

H8H^v^Tfi, mffil 3 a j&*±«B£iB^j£«l 9 A t«^Wt=itt 

li£ftTv>S 0 
[ 0 0 3 6] 

it, EI 9 tc^i-j: n \z y M±mi lAliil»f>!MLtt^ 0 * 
I13a, 1 3 b<7)-9 *><7>4>& < T&-7jiiitih® 1 1 A t SfClftK|&ll£ ftS C h 
gfc&So EI 9 KiswCli, 1 3 a 75 s ff ihl 1 1 A tm^W^lfelf ?Hti^ 0 C<7) 

1 n \z#±M 1 1 A^JR*j-#^«b0dt$ftrv^*^ici±, »MBE««^-3 *f>ffl;fc 

[0 0 3 7] 

(I2»i) 

S o 
[0 0 3 8 ] 

>^ici 02 ml, i o 2 i ^ izmmm 1 o 3 ^Mts 0 

^ ^ > * K- -f Ltz is 'J *r - h ify B P S G (Boron Phospharus Si 1 icate Glass 
)WV»f Wf>44«ttS 1 0 4 *^lSt4o f Ofi, 0 2 OK7Fl-<fc"9 fc, CMP(Ch 
emical Mechanical Polishing) £ ill v*T. W^M 1 0 3 0iI^ItBfl.Jtitti 1 0 

4£wj§u ¥fflfb-t-So -tiia^ •> >j 3 ^it 1 o 1 ^iicfM^n/ci* 1 0 

2 tco*tc«MtJi 1 0 4 7me$fts (12 o#m) o 

[ 0 0 3 9 ] 

>k\z y @2 1 tz/K-r «t n mu^MKumunm^m^ii^^ y^mzx^^L, z 

o £<*>T*R*Sl 0 5 ii, 4ftttV l 0 4<r>-Ufr*Wn <£ 9 KffM£ftSo l£v>t\ i2 
2 fc^-f- <fc -) K> M^:IBlci±«#M^Wx.fiMStt^^ 0 -y i)Mt, 0 V ?" 

77^f^fflv^/^-xy^U EmMl 0 6 «-Mt5o iOil, JESMl 0 6 
KliTMSl 0 5 teats 3 h?Ll 0 6 a fc, EJ^L&v^\ Illlii^I 

^fcRflUc, gtttV 1 0 4 ^l*?X7f>^(:J: •) fci&O, Uttl 1 0 4 ^iii" 

s n 1 oma?L«^ $ fts o 

[0 0 4 0] 

J&1-&o COfc^ ±SSS1 0 7U\ v'J 3>S«1 0 1 teffM^ftCa^l 0 2±T 
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105L EII 106t, ±«1 0 7 UcioTiifliEm^^/Hi^fr&o 
[0 0 4 1 ] 

HI 2 4 iZTfitZl ±mmm 1 0 7 £M9 <t 9 1 0 8 ^sil, 

v 7 i texwfc&n.j yzm^-cm&m i o 8 ^^--^-r &<> & 

v^T, H2 5 K^-f £ 9 1 0 8 £S9 X i Kttx.tfflftfl:§l£j£jRU -^mfL 

3B£?H^J&R 1 0 9 i&l&i-Zo ±^^?|BjffMfli 10 91:11, littS 10 8, 

1 0 4 ^l^xyf >7i:J: ij Pt*i"^> fci&o&iM 1 0 8 KM C & % 2 OKilJL 1 0 9 
a £ , ±^m* 1 07CID^3>?^f?Ll09bi:, a ^ ? ? h ?L 1 0 6 a KM t -6 

3>nnLio9ct $ o 

[0 0 4 2] 

02 6 K^1"<t 9 ittil 0 8, 1 0 4©**l«fi5K»#H!fe*ti5xy 
f^h^ftlU, $ 1 iJ«tO f ||2<7)l:ii?U i «bi|ittS 1 0 8 , 1 0 4 &HBtFK34RifF 
»P£*-f £ CI t £ 19 , 1 0 5 , 1 0 6 , 107 V)_tTK±U£M 1 1 1 

SXVTM&ffil 1 3«t^o 
[ 0 0 4 3 ] 

HI 2 7i:^ti^:, l^^SMIl 0 9<o±tc, fiajx. tf x/n° y 

OHMt^o COftjhSl 1 OCiotlMl 09 a75 ? ^7&mT»)Jiffim*igT-l 0 
5, 1 0 6 , 1 0 7rt*$tihS;ft*o 
[0 0 4 4 ] 

@2 8 GCtk1~ «t 9 fc, $Jx.(iyW?y ^iif^M^T, n y 9 9 h?L 1 0 9 b , 
1 0 9 c £ffii&&tr «t 9 tflxtfA 1 (Tfl'S-tfA) & W^^-Si^^IL, 

A 1 §l£ v 7'7 7 1 &£XfKfc^*y^v^-y7*m^X'*9--y7L, ±MMU 

1 0 7 KM%tt^m®iZtiZ> =1 > ? 7 Y7°77'l 1 4 teXl/TUMUl 0 5 JC«^W^S 
MZtiZ>?>?7 Y-77>?\ 1 5 «U »»!EE«#«S££j£-r*o 
[0 0 4 5] 

0«HSO±Tt:^S 1 11,11 3£^j£LTihLL;fcSEffim#«»£tt«&&7n-fe 

m±ir2>&mm< ztuzx*), m%Kftfc^mx%m%nmi±m&M%**nz>z\ 

[0 0 4 6 ] 

ao-e, m±m 1 1 o«^m^< v^v^9fj*^^t-cv^ 0 

[0 0 4 7] 
[0 0 4 8 ] 

±^sMii o 9 & <t emits 1 1 ot±, m^m®.<D®mzm^Ti>&^o 
z. <Dm^. ±M&mT&&& 1 0 9 a x vm±m noi±i7fr/^ 7 m > a - h % * 

7t(±9 3 h&KJ: >)Mt^Ii:i ? t^o ilIJI?L^2lMl 09 a 

om**h* »jts 1 1 o\mm^wm*m^x7^y *?mzx ^Mt 

[0 0 4 9] 

ifc, mi %m&mtmm^ iM&mi&rm 1 0 9 &&mm\frhfm lx *> 
z\<r>m&, mi 1 4, 11 5<7>9 %<o&tt < xi>-ifn±u^m^mmi 0 9 tm^w 
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[ 0 0 5 0] 

, 114. 1 1 5 <7)^ *>0^fc < — yjtiitik® 1 1 0 tm%K}fc&&ZtiZ> Z\ £ 

m&m=f-fr h s ti h % man s 4 x * -> - & v-r %> z. t we § & 0 

[ 0 0 5 1 ] 

*l|0^<7)||3^W^^J:^»»MEEE*lgtff^, 12 9 75MSI3 8 £#BBLTM 
tSo HI 2 9 7!;MIII3 8f±, **«I^Stcj:4#JKffi«*«SOjHj£IigS:^1-»f1BllI-e 

$> -S o 

[0 0 5 2 ] 
[0 0 5 3 ] 

if, [1 2 9 Kf^-T X n K , 0!l x. ff v 'j 3 > ^ t, & -5 1 2 1 ± J- ? f- 

^^tciOS^l 2 1 a %Mf& L> *<P&, ®lx_i£W (^nrV) ^<b4*RW«l 

* 1 2 1 a £ffi#>iitfo 
[0 0 5 4 ] 

H3 0t:^ti^^ ix.(fCMP^fflv^y'j3>if 12 lOlIfimtl: 
itiil?-fi l, TOflrT&o Mv^-C, H3 1 Ic^tJ: ? $111 2 4 ZWn X 

o tc m^mm * m x.tfXA'^giaijMu c co mmmm * > «; v ^ 7 7 ^ m 

*fflv^^--^^U TfBS^l 2 5 ^ffMt^„ 
[ 0 0 5 5] 

03 2 (c^-T X n S*±HEES*t3fi-R=S:«x.{fRjett^>''?-y <9iTML 
, Cl<7)l±m*t^Sr, U V/77^i*ffiW^-->^L> E1I1 2 6 Sr0Jjt"t 
&o ;«E11 1 2 6 KJi, Tg&mS 1 2 5 Clt^n^ 9 9 HL 1 2 6 a^tt^tiT 
V>£ (i3 2 #BB) o 
[0 0 5 6 ] 

#CK, H3 3 K^fi o ffifll 2 6±K*«##il*0lx.wr*/ty J: 
j£-f£ 0 ±MI1 2 7i±, iill 2 4±tTMtl 2 5ti^^W 

nfM^tL^o cM^fcrast 1 2 5 1> Emm 1 2 6 ± 

[0 0 5 7] 

[13 4 tCTK-TJ: n ±mmU 1 2 7 £Sd J: 9 fc, littli 1 2 8 ^«IL, 'J V 

«ttll28*inTi:, Wililltl^ML, Z\ <Dmtmz >) v f ? 
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